The aim of this research was to explore consumer perceptions of personalised nutrition 34 and to compare these across three different levels of "medicalization": lifestyle 35 assessment (no blood sampling); phenotypic assessment (blood sampling); genomic 36 assessment (blood and bucal sampling). The protocol was developed from 2 pilot focus 37 groups conducted in the UK. Two focus groups (one comprising only "older" individuals 38 between 30-60 years old, the other of adults 18-65 years of age) were run in the UK,
There is evidence that healthy dietary choices may contribute to a substantial reduction 53 in disease incidence (Nishida et al., 2004) and it has been estimated that 54 approximately 80% of cases of cardiac disease, stroke, type 2 diabetes, and 40% of 55 cancers could be avoided through improved lifestyle choices, including those related to 56 Ethical, social and data protection questions associated with PN must be addressed 112 relevant (Castle & Ries, 2007) and this may become more salient as the level of 118 biometric data required for PN "assessment" is increased. 119
120
The aim of the research was to explore European citizens' perspectives, attitudes, 121
opinions, concerns and beliefs in relation to PN, as well as identify consumer priorities 122 and preferences regarding provision of PN information and services. 123
124

Methods 125
Focus groups were used for generating data on the basis of their capacity to provide 126 insights into participants' perceptions of, and attitudinal consistency associated with, 127 substantive issues that arise from both individual contributions and interactive 128 exchanges (Barbour, 2007) . The use of focus group methodology facilitated exploratory 129 analysis in the hitherto not well understood area of public opinion towards PN. and Portugal, University of Porto (PT). (As a different sampling profile for the focus 137 group recruitment was used in Norway, these data will be reported separately). Country 138 codes are adopted from ISO 3166. Ethical approval for the research was obtained by 139 each participating institution. 140
141
Focus Group Protocol 142
To ensure internal consistency in the research approach across the eight contributing 143 countries, a standardised focus group protocol (including focus group composition) was 144 developed by a core of qualitatively experienced researchers from Ulster, Newcastle, 145
Wageningen and Porto. Following ethical approval, two pilot focus groups were 146 conducted in Newcastle during September 2011 in English, and the results used to 147 further refine the protocol. Pilot data were not further used in the main analysis to 148 ensure all data had been collected using an identical protocol. About one month prior to 149 the focus groups being held (October 2011), a two day training course was provided to 150 harmonise focus group moderation in participating centres. The research protocols 151 were translated from English into the national languages of the centres responsible for 152 the data collection and back-translated to ensure consistency in methodology was 153 applied across all the centres. 154
155
Participants 156
One hundred and twenty six participants were recruited using social research agencies 157 (UK, Spain, the Netherlands, Poland and Portugal) or through distributed flyers and/or 158 posters displayed in public fora (Ireland, Greece and Germany). Two focus groups 159 were conducted in each country. Each focus group comprised 6-10 free living, urban 160 dwelling participants of a mix of sex and occupations within the groups. Individuals who 161
were not healthy (according to their own definition) were excluded. Vulnerableindividuals, health professionals with an interest in food or diet, individuals with a 163 background in genomics, nutrigenomics or personalised medicine, individuals who had 164 previously taken part in research related to PN, or those who were regular focus group 165 attendees were excluded. In each centre, one group comprised a mixed age profile 166 (18-65), and one group comprised "older" individuals (30-65), to allow age or cohort 167 specific issues to be investigated. Participant profiles were verified using a 168 questionnaire administered to record sex, age, marital status, household size, number 169 of dependents, and information about occupation, before the focus groups commenced 170 (Table 1) . 171
There were no significant differences in the distribution of sex (X²=0.40, df=7, p=1. Following ethical approval, the main data collection phase occurred during November 182 2011, following the protocol to ensure a uniform procedure across all centres. Focus 183 groups were held at convenient, neutral and private locations. Upon arrival, the 184 participants were given a financial reimbursement of £30/€30 to cover time and travel 185 expenses. Informed consent was obtained and the profile questionnaire administered. 186
The discussions followed the protocol outlined in a semi-structured discussion guide 187 ( Scenario 1 related to the provision of 'lifestyle' related data in which participants were 200 asked to imagine and comment on a scenario where they wanted to change their diet 201 to improve health through an on-line provider who requested the following information: 202 name and e-mail address, gender, age, height, weight, food allergies and intolerance, 203 own medical history, eating habits and physical activity levels. 204
205
Scenario 2 related to the provision of 'phenotypic' data in which participants were 206 asked to provide supplementary data to Scenario 1 that included a home kit to collect 207 information regarding waist and hip measurements and nutrient level from a finger prick 208 blood test. The participants were shown an instruction leaflet on a prompt board 209 describing how to take the blood samples (providing five blood spots on a card, which, 210 once dry, was packaged and posted to the service provider). 211
212
Scenario 3 related to the provision of 'genotypic' data where in addition to the 213 information supplied in scenario 1 and the blood spots in scenario 2, participants were 214 asked to provide genetic information which could be obtained via a home kit using a 215 cotton bud to collect buccal cells from the inside of the cheek. Information on the 216 collection and packaging of this information was presented as above. 217
Ethical, legal and social issues that had not been spontaneously mentioned during the 219 focus groups were then prompted or clarified. Finally, the discussion focussed on the 220 future of PN services. Participants were then thanked and debriefed. The focus groups 221 each lasted approximately 1.5 hours, were audio-recorded, subsequently transcribed 222 verbatim, anonymised and (where appropriate) translated into English for analysis. 223
Data Analysis 224
The analysis followed a thematic approach (Gibbs, 2007) . Preliminary data analysis 225 was conducted by four analysts from the universities of Ulster and Newcastle. First, the 226 analysts independently read, manually coded and annotated all 16 transcripts. The 227 coding followed an inductive approach best suited to the exploratory nature of the 228 research questions (Strauss & Corbin, 1998) . Based on annotations and key codes, 229 response? patterns or themes were identified within and across the transcripts to form 230 an initial coding scheme (Denzin & Lincoln, 1994) . The themes were discussed and a 231 thematic framework developed, which was further refined by multiple analysts 232 independently coding small passages of text and then comparing and discussing 233 coding decisions. After several iterative refinements, a sufficiently robust coding 234 scheme was established, indicated by agreement in the coding of small passages by 235 multiple analysts reaching acceptable inter-coder reliability (Cohen's kappa=0.67; 236 Landis and Koch, 1977) . Subsequently, all 16 transcripts were coded in detail by a 237 single analyst using NVivo9 (QSR International Pty.). A thematic analysis of the coded 238 transcripts was conducted by analysts from Ulster and Newcastle Universities. 239
240
Results
241
Sample Description
Demographic composition was similar across focus groups and countries (Table 1) . 243
The average proportion of males to females was 46/54% the majority of whom (66.5 %) 244 were married. The average proportion in each age category for focus group 1: 18-25 245 yrs = 21%; 26-30 yrs = 9.5%; 31-39 yrs = 20%; 40-49 yrs = 21%; 50-59 yrs =18%; 60-246 65 yrs =13%; and, for focus group 2 (older): 18-25 yrs = 0%; 26-30 yrs = 2%; 31-39 yrs 247 = 24%; 40-49 yrs = 31%; 50-59 yrs = 22.5%; 60-65 yrs =16%.The percentage of 248 households who had children in focus group 1: 60%; 25%; 72%; 50%; 63%; 100%; 249 57%; 43%; and, for focus group two: 60%; 38%; 50%; 87%; 50%; 86%; 57%; 67%. 250
251
The results are presented in sections relating to the awareness and characterisations 252 of PN; categories of potential PN users; discourses underpinning a PN service; and, 253 specific concepts relating to the online delivery of a PN service. The themes reported 254 arose in all countries included in the research. 255
Awareness and Characterisation of PN 256
Participants' expectations of the types of information required to support PN advice 257 largely mirrored lifestyle assessment data (scenario 1). Awareness of PN that includes 258 phenotypic (scenario 2) and genotypic data (scenario 3) was low by comparison. 
.' (ES). 276
Weight reduction to improve health outcomes (rather than improve appearance) was 277 characteristic of this category. 2) Personal appearance -through changing or 278 perfecting body morphology via weight loss, weight gain or for aesthetic reasons such 279 as body building. 3) Athletic performance -to improve fitness and competitive 280 performance of 'committed athletes' such as marathon runners or cyclists. 281
'I think it would be athletes…, maybe because they're … not necessarily 282 wanting to lose weight but just to optimise how your […] body's running …( UK) 283
Motivations for PN use were, therefore, broader and more nuanced than health alone 284 and were recognised to be dependent on personal commitment to dietary change. A 285 lack of will power was recognised as a barrier to PN 
Personal Nutrition Service Discourses 296
Analysis of participant interpretations of a PN service revealed three thematic 297 discourses associated with the concept of 'personal'. These include the relationships 298 between 1) personal nutrition and personal contact; 2) personal contact and 299 professional contact; and, 3) personal and private. These discourses underpin an 300 understanding of attitudes to the on-line delivery of a PN service. 301 302
Personal nutrition = personal contact 303
Personal nutrition was suggestive of personal contact and the requirement for personal 304 contact increased with successive levels of medicalisation. Face-to-face contact 305 implied practical and emotional benefits. At a practical level, it denoted a perceived 306 efficiency in assessing individual health status. This was revealed when participants 307 compared the passive, on-line provision of health-related information to that provided 308 by a health professional whose tacit knowledge and expertise could result in 309 Although some participants expressed a preference for anonymity, it was deemed 378 important that professionals were 'easily' available to provide assistance, even if they 379
were not contacted. The framing of personal contact in terms of 'difficult' and 'easy' are 380 indicative of the potential barriers and facilitators to interacting on-line: 381
'It would be difficult to see how it be personalised if it is just an electronic 382 relationship' (IE) 383
'I think that might be more difficult, because you're talking to a machine. And get 384
answers on that and communicating like that, is harder for me, than when I'm 385 talking directly to someone if you have a problem....' (NL) 386
Continuity of Care and Relationship Building 388
Continuity of care was considered essential in a PN service. Participants expressed a 389 preference for advice and support to be delivered by the same professional. A critical 390 issue appeared to be relationship building within the on-line environment. In relation to 391 this, participants suggested extending communication interactions through a variety of 392 on-line media and dedicated telephone lines: 393
'... your personal assistant...to watch you during your participation in this 394
program...to have the same person...to know that I'm talking to my doctor' (GR) 395
'or some info line that you can ring up...'(PL) 396
Test Anxiety and Feedback Support 397
Irrespective of whether in person or through other means, support was considered 398 essential to overcoming barriers relating to competency and self-efficacy associated 399 with the taking of blood and cheek cell samples at higher levels of PN medicalisation. 400
There was an expectation that high levels of support would accompany feedback to 401 reduce anxiety relating to phenotypic and genotypic results: 402 A perceived advantage of on-line PN service delivery was that the process, if properly 417 regulated, had the potential to afford greater privacy than that delivered off-line: 418
'If you get on the internet you don't have to, like make yourself known' (NL) 419
'Because you want to keep something personal... (GR) 420
Some discussants implied that they may be more likely to use on-line PN if the process 421 were anonymised: 422
' Is it anonymous (PT) 423 'I might do it, if it would be like, anonymous, if you don't have to register...' (DE) 424 425
Transparency and Trustworthiness of Handling Bio-Samples 426
The perceived inadequacy and lack of trust in postal services to reliably handle and 427 deliver biological samples effectively, safely and securely emerged as an issue in all 428 focus groups. Some of these concerns were experientially based. 429
'when it goes by post, no one's going to carry it like an egg, it could get broken, 430 damaged, whatever' (PL) 431
'just the other day there was this story about mailmen not delivering like half of 432 the mail or ...it ends up in the ditch or in a container' (NL) 433
Strategies to allay concerns about the transfer of samples (at genotype and phenotype 434 levels) included registered mail and courier services 435
436
Paying for PN 437
Participants related price to the quality of commercial PN services. Payment for PN 438 was associated with a greater likelihood of achieving the benefits sought, data 439 protection measures being in place, and increased probability of qualified individuals 440 being employed at the service end. Payment for the service provided a form of 441 validation, symbolised the quality of provision and provided a contractual and thus legal 442 right to redress: 443
'... if it's cheap, we also think it will not be good...' (SP) 444
'... if you do not pay, then you have services of doubtful quality' (GR) 445
Willingness to pay was related to benefit perceptions. Those who were unwilling to pay 446 tended not to perceive any added value of PN above those services provided by a GP. 447
'If it is really about your health, then yes...I think it's a good idea to pay for it' (NL) 448
'Health was not for sale' (PL) 449
However, genetic test results were deemed worthy of payment by others . benefit from PN (for example, those wanting to improve health or athletic importance, 486 or reduce weight), who were also at risk from unhealthy eating practices. There was 487 less evidence to suggest that discussants themselves would adopt PN, as it was 488 perceived to apply to others who were at "greater risk". This might operate as a barrier 489 to improved public health through PN in the future, unless communication about 490 benefits can be targeted to those individuals with potential to benefit specifically from 491 its application. providers ensure that personal details and biological data are stored separately. In line 520 with this, 'medicalization' of PN increased discussant concern, because of concerns 521 about genetic privacy but also because of the requirement to self-sample blood and 522 cheek cells. As this kind of sampling becomes more commonplace with advances in 523 medical technologies, some of these concerns may dissipate. However, additional 524 support, either on-line or by telephone, might reduce existing concerns regarding 525 sampling. Discussants mentioned that the provision of a 24 hour support service (either 526 by a telephone hotline or via the internet) would facilitate adherence and maintenance 527 of PN recommendations, although the financial implications for service delivery would 528 need to be assessed. Individual differences were identified regarding in the extent to 529 which discussants thought that total anonymity, remote contact with identifiable health 530 professionals, or face-to face contact with health professionals would be preferable, 531
suggesting that different levels of contact may be required to be built in to PN services 532 by service providers. Payment for services may further consumer confidence and 533 enhance perceived control over the quality of the PN service provided. It was also 534 suggested that, having paid for such a service, consumers may be more likely to 535 provide honest information. At the same time, expensive fees would act as a barrier to 536 uptake. The amount which people would be willing to pay for PN could be dependent 537 on factors such as household income and whether the service can be provided through 538 existing health providers funded by taxation or insurance and this will be investigated in 539 future research. 540
The potential convenience of being able to use the service at any time via the internet 541 was also raised as a positive aspect of the service, although there may be individual 542 differences in the extent to which this is regarded as a potential benefit. To maximise 543 motivation and compliance, PN programmes should be integrated with the individuals' 544 lifestyle and tailored to their specific motivations and efficacy. 545
From these data, it has not been possible to draw comparisons between the different 546 EU states included in the study. Although it may be considered a strength to have data 547 from different countries (and identifying as, in this case, agreement in all but attitudes 548 linked to different national infrastructures), the low number of individuals recruited in 549 each country (about 15-20 participants) results in difficulties in making direct 550 comparisons between countries. It is arguable that the exploratory approach adopted 551 here is invaluable in identifying key determinants of attitude. The analysis of differences 552
between European countries will allow potential socio-cultural influences on dietary choices 553 and socio-historical differences in regulatory systems to be identified. 554
555
The results are assumed to be derived from a sample of individuals with relatively low 556 awareness of PN. The results might have been different in a sample with higher 557 awareness of PN that included more knowledge about the use of phenotypic and 558 genotypic data in PN delivery, and so the conclusion cannot be assumed to apply to 559 the whole population. A further limitation of this research is that the methodology 560 adopted (mixed focus groups) fails to assess the potential impact that education may 561
have on knowledge about, and perceptions of perceptions of PN. This issue will be 562
systematically assessed in the quantitative phase of the research. 563
Conclusions 565
European consumers appear to construe PN in terms of benefit to individual and public 566 health. Perceived risks are more closely linked to general concerns about privacy and 567 data security, and are not directly linked to PN. The development of an efficacious, 568 transparent, and trustworthy regulatory framework for human genetic technologies, 569 underpinned by the need to optimise human health and consumer protection, may 570 alleviate concerns. Developing trust in service providers is important, in particular 571 within the commercial sector. One possible barrier to adoption may be optimistic bias, 572
suggesting that communication should target those who potentially may benefit from 573 adopting PN, but who do not perceive that it will benefit them. This might include 574 younger consumers, as well as those without existing medical conditions. Promotion 575 might also focus on benefits for health and fitness, whilst simultaneously stressing the 576 convenience of the online service. Advice should be tailored to align with people's 577 lifestyles and preferences, including those related to food choices, motivational factors 578 and service delivery preferences. Cost may also determine uptake of PN. Cross-579 cultural and demographic determinants of attitudes towards PN will be investigated in 580 future research. 581
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Awareness and Understanding
Has anyone heard of the term PN?
We are interested to know what you understand by the term PN?
PN Definition Provided
'PN is healthy eating advice that is tailored to suit an individual based on their own personal health status, lifestyle and/or genetics'.
PN Scenarios
1. Lifestyle Data: sex; age; height; weight, food allergies and intolerance; medical history; eating habits; and physical activity levels.
2. Phenotypic Testing: Blood sample for nutrient levels (finger prick test), waist and hip circumference.
3. Genotypic Testing: DNA sample (via saliva from cheek swab).
Ethical Issues
We are interested in knowing if you have any issues to raise or concerns about how the information from the above scenarios might be used and stored?
We are interested in knowing if you have any issues to raise or concerns about how your personal feedback is given or delivered to you?
We are interested in knowing if you have any issues to raise or concerns about how the feedback information might be used by those seeking this service?' Finish Do you think this could be a successful service? Why?
What would make it successful? 
